Experimental
400.1 MHz, 162.0 MHz and 100.6 MHz respectively). Samples consisting of H2O/D2O mixtures were analysed using HOD suppression to collect 1 H-NMR data. Coupling constants (J) are given in Hertz and the notations d and q represent the multiplicities doublet and quartet. Chemical shifts () are given in ppm.
General procedure for optimisation of thiolysis of glycolonitrile 2 using thiophosphate 9
Na3PSO3.xH2O (≥90% purity) Was dissolved in degassed 10% D2O in H2O and the pH was lowered to 6.5 using degassed HCl. Glycolonitrile 55% wt. in H2O (0.080 mmol, 7.9 L) was added and the volume made up to the desired point with degassed 10% D2O.
The reaction was sealed and stirred at the desired temperature for 24 hours taking time points at 8 and 24 hours. in H2O (0.5 mL) in an Eppendorf and the pH was lowered to 6.5 (5.0 in the case of 26) using degassed HCl. The nitrile was added (0.080 mmol) and the volume made up to 1 mL with degassed 10% D2O. The reaction was sealed and heated at 50 C for 24 hours taking time points at 8 and 24 hours.
Standard conditions used for the thiolysis of nitriles 15, 17 and 19
KCN (0.160 mmol, 10 mg) And Na3PSO3.xH2O (≥90% purity, 0.320 mmol, 64 mg) were dissolved in degassed 10% D2O in H2O (0.5 mL) in an Eppendorf and the pH was lowered to 6.5 using degassed HCl. The aldehyde (0.080 mmol) was added and the volume made up to 1 mL with degassed 10% D2O. The vessel was sealed and heated at 50 C for 24 hours taking time points at 8 and 24 hours.
Phosphorylations

Dibasic thiophosphate 9
Na3PSO3.xH2O (≥90% purity) Was dissolved in degassed H2O and the pH carefully adjusted to 7 with degassed HCl. The solution was then frozen and lyophilised to give Na2HPSO3.NaCl.
Phosphorylations using 9
Na2HPSO3.NaCl (0.200 mmol, 43 mg) And adenosine (0.080 mmol, 21 mg) were suspended in formamide (1 mL) and, if used, acrylonitrile (0.300 mmol, 20 L) was added. The Eppendorf was sealed and the mixture stirred at 70 C.
Phosphorylations using 10
Na2HPO4 Or NaH2PO4 (0.200 mmol) and adenosine (0.080 mmol, 21 mg) were suspended in formamide (1 mL) and acrylonitrile (0.300 mmol, 20 L) was added. The
Eppendorf was sealed and the mixture stirred at 70 C. Figure S9 and S11 are due to differences in the "pD" of the solution and formamide concentration -to obtain NMR spectra the reaction, performed in formamide, was diluted with some D 2 O).
/ppm
Figure S11 Figure S9 and S10 are due to differences in the "pD" of the solution and formamide concentration -to obtain NMR spectra the reaction, performed in formamide, was diluted with some D 2 O).
